Effect of superoxide dismutase on acute reperfusion injury of the rabbit brain.
To study the involvement of free oxygen radicals of the blood-brain barrier (BBB) disruption during early reperfusion, we isolated the distal internal carotid artery, and the middle and anterior cerebral arteries via the transorbital approach in anesthetized rabbits. Using radiolabeled microspheres, regional cerebral blood flow (rCBF) was measured before, during and after 1-hour unilateral occlusion of these vessels. Fifty-five minutes after ischemia, animals received intravenous saline placebo (control), superoxide dismutase (SOD) at 8 mg/kg = 30,000 U/kg, or weakened superoxide dismutase (wSOD) at 8 mg/kg = 30,000 U/kg. Integrity of the BBB was assessed by leakage of Evan's Blue-albumin dye (EB-albumin dye), which was given at 15 minutes of reperfusion and allowed to circulate for an additional hour. In the control and wSOD-treated groups, rCBF decreased (26% and 40% of control, respectively) within the blue-tinted tissue of the occluded hemisphere during ischemia; hyperemia was observed during early reperfusion. In the control and wSOD-treated groups, EB-albumin dye leakage across the BBB increased 49% within the occluded hemisphere. However, within the SOD-treated group, the BBB showed minimal dye leakage even though rCBF of the occluded hemisphere (so-called blue-tinted tissue) decreased by 38% during ischemia. We conclude that 1-hour focal cerebral ischemia and reperfusion produce a vascular endothelial injury at the BBB. Since SOD administration showed significant protection, free-oxygen-radical production during early reperfusion is associated with breakdown of the BBB to large molecules.